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[57] ABSTRACT 
A power seat apparatus in a vehicle body includes a ?rst 
shaft through which the rotational torque is transmitted 
to a ?rst mechaism for moving a front portion of a 
seat-cushion vertically, a second shaft through which 
the rotational torque is transmitted to a second mecha 
nism for moving a rear portion of the seat-cushion verti 
cally and a third shaft through which the rotational 
torque is transmitted, to a third mechanism for moving 
the seat-cushion in the lengthwise direction. The power 
seat apparatus further includes a mechanical control 
device engaging a third clutch to the third shaft during 
the disengagement of a ?rst clutch from the ?rst shaft 
and a second clutch from the second shaft and disengag 
ing the third clutch from the third shaft during either 
the engagement of the ?rst clutch to the ?rst shaft or the 
engagement of the second clutch to the second shaft. 
With this arrangement no solenoid needs to be used in 
the control device, and consequently noise emission is 
not generated. 

3 Claims, 5 Drawing Sheets 
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POWER SEAT APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a power seat appara 

tus, and more particularly to a power seat apparatus in 
which a seat-cushion may be movable in the horizontal 
direction and/or in the vertical direction of a vehicle 
body. 

2. Description of the Prior Art 
A conventional power seat apparatus of the type, 

which is shown in Japanese Patent Laid-Open Print No. 
58-97528, published without examination on Jul. 10, 
1983, includes lower rail means ?xedly mounted on a 
?oor of a vehicle body, upper rail means slidably 
mounted on the lower rail means, a ?rst mechanism 
provided at a front portion of the upper rail means for 
lifting or lowering a front portion of a seat-cushion, a 
second mechanism provided at a rear portion of the 
upper rail means for lifting or lowering a rear portion of 
the seat-cushion and a third mechanism provided at a 
portion of the upper rail means for moving the upper 
rail means along the lower rail means. In the conven 
tional power seat apparatus, when the rotational torque 
is transmitted to the ?rst mechanism, the second mecha 
nism and the third mechanism through a ?rst shaft, a 
second shaft and a third shaft, the front portion of the 
seat-cushion is moved vertically, the rear portion of the 
seat-cushion is moved vertically and the seat-cushion 
itself is moved in the horizontal direction of the vehicle 
body, respectively. 
The ?rst shaft is connected to a ?rst gear which is 

driven by a reversible motor via a ?rst solenoid clutch, 
the second shaft is connected to a second gear which is 
meshed with the ?rst gear via a second solenoid clutch 
and the third shaft is connected to a third gear which is 
meshed with the second gear via a third solenoid clutch. 
For transmitting the rotational torque from the motor to 
any one of shafts, the corresponding solenoid clutch has 
to be actuated, which results in noise emittance. Fur 
thermore, since each shaft has to be provided with cor 
responding gears, the whole construction of the power 
seat becomes complex. 

SUMMARY OF THE INVENTION 

It is, therefore, a principal object of the present inven 
tion to provide a power seat apparatus without the 
aforementioned drawbacks. 
Another object of the present invention is to provide 

a power seat apparatus in which no solenoid clutch is 
employed, thereby eliminating emission of noise. 
According to the present invention, a power seat 

apparatus comprises lower rail means ?xedly mounted 
on a ?oor of a vehicle body; upper rail means slidably 
mounted on the lower rail means; a ?rst mechanism 
provided at a front portion of the upper rail means for 
lifting or lowering a front portion of a seat-cushion; a 
?rst shaft through which the rotational torque is trans 
mitted to the ?rst mechanism for the actuation thereof; 
second mechanism provided at a rear portion of the 
upper rail means for lifting or lowering a rear portion of 
the seat‘cushion; a second shaft through which the 
rotational torque is transmitted to the second mecha 
nism for the actuation thereof; a third mechanism pro 
vided at a portion of the upper rail means for moving 
the upper rail means along the lower rail means; a third 
shaft through which the rotational torque is transmitted 
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2 
to the moving means for the actuation thereof; a main 
motor; a first gear driven by the main motor; a ?rst 
clutch disposed between one side of the ?rst gear and 
the ?rst shaft; a second clutch disposed between the 
other side of the ?rst gear and the second shaft; a second 
gear engaged with the ?rst gear; a third clutch disposed 
between the second gear and the third shaft; and a me 
chanical control device engaging the third clutch dur 
ing the disengagement of the ?rst and second clutches 
and disengaging the third clutch during either of the 
engagement of the ?rst and second clutches. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages 
of the present invention will become apparent and more 
readily appreciated from the following detailed descrip 
tion of preferred exemplary embodiment of the inven 
tion, taken in connection with the accompanying draw 
ings, in which: 
FIG. 1 is a cross-sectional side view of a mechanical 

control device of a power seat apparatus according to 
the present invention; 
FIG. 2 is a cross-sectional view of a third clutch the 

seat apparatus in FIG. 1; 
FIG. 3 is a cross-sectional view taken along line 

A-A in FIG. 1; 
FIG. 4 shows the relationship between respective 

clutches when a front portion of a seat-cushion is 
moved vertically; 
FIG. 5 shows the relationship between respective 

clutches when a rear portion of a seat-cushion is moved 
vertically; . 

FIG. 6 shows the relationship between respective 
clutches when a front portion and a rear portion of a 
seat-cushion are moved vertically at the same time; and 
FIG. 7 is the plane view of an inside construction of 

a power seat apparatus in FIG. 1. 
The preferred embodiment will be explained herein 

after with reference to FIG. 7. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 7, a pair of upper rails 2 are slidably 
mounted on a pair of lower rails 1, respectively, which 
are ?xedly connected to a ?oor of a vehicle body. The 
upper rails 2 are connected by a plate 3 for the unitary 
movement thereof. Between a bracket 4 which is pro 
vided at a rear portion of each upper rail 2 and a gear 
box 5 mounted on the plate 3, there is provided a screw 
shaft 6. The screw-shaft 6 is threadably passed through 
a nut 7 supported on the lower rail 1. The gear-box 5 is 
operatively connected to a main motor 10 which is of 
the reversible type through a shaft 8 and a gear box 9. 
An inner con?guration of the gear box 9 will be detailed 
hereinafter. Upon rotation of the shaft 8, the rotational 
torque is transmitted through the gear-box 5 to the 
screw-shaft 6, which results in the rotation thereof. 
Since the nut 7 through which the screw-shaft 6 is 
threadably passed is ?xed to the lower rail 1, the screw 
shaft 6 is moved, according to the rotational direction 
thereof, in the forward direction or rearward direction. 
Thus, a seat-cushion (not shown) on the upper rails 2 
connected by the plate 3 is moved in the forward direc 
tion or rearward direction relative to the lower rails 1, 
according to the rotational direction of the screw-shaft 
6. 
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Between front portions of the respective upper rails 2, 
a ?rst torque-rod 11 and a second torque-rod 12 are 
rotatably supported. At opposite end portions of the 
?rst torque~rod 11 there is provided a pair of brackets 
13 for supporting a front portion of the seat~cushion. A 
link 14 is connected at one end portion and the other 
end portion thereof to the ?rst torque-rod 11 and a nut 
15, respectively. A shaft 16 is threaded into the nut 15 
and is operatively connected to the main motor 10 
through a gear-box 17, a shaft 18 and the gear-box 9. 
Upon rotation of the shaft 18, the nut 15 is moved along 
the ?rst screw-rod 16, thereby lifting or lowering the 
link 14. Thus, the ?rst torque-rod 11 is rotated through 
an angle results in the upward or downward movement 
of the front portion of the seat-cushion. 
A link 20 is connected at one end portion and the 

other end portion thereof to the second torque-rod 12 
and a nut 19, respectively. A shaft 21 is threaded into 
the nut 19 and is operatively connected to the main 
motor 10 through a gear-box 22, a shaft 23 and the 
gear-box 9. At opposite end portions of the second 
torque-rod 12, there is provided a pair of links 24, each 
of which is connected to a link 25 for supporting a rear 
portion of the seat-cushion. Upon rotation of the shaft 
23, the nut 19 is moved along the second screw-rod 21, 
thereby rotating the second torque-rod 12 through an 
angle. Since resulting rotation thereof is transmitted to 
the links 25 and 25 through respective links 24, the links 
25 are lifted or lowered. Thus, the rear portion of the 
seat-cushion is moved in the upward or downward 
direction. 

Hereinafter, a detailed construction of the gear-box 9 
is described with reference to FIGS. 1 through 6. In a 
housing 26 of the gear-box 9, there is disposed a ?rst 
gear 27 having an axial bore 27a at a central portion 
thereof. distal end 180 of the shaft 18 and a distal end 
23a of the shaft 23 are inserted into the bore 27a of the 
?rst gear 27 from the opposite direction so that the ?rst 
gear 27 maybe rotated in the housing 26. A ?rst clutch 
28 is slidably mounted on a splined portion 18b of the 
shaft 18 and is rotatable therewith. A shift fork 29 with 
a rack 30 in the lengthwise direction thereof is posi 
tioned in parallel with the shaft 18 and has a rectangular 
projection 32 which is snugly ?tted into an annular 
groove 31 of the clutch 28. Between the clutch 28 and 
a right side of the gear 27, there is interposed an expan 
sion spring 33 so as to disengage a pawl 34 of the clutch 
28 from a pawl 35 on the right side of the gear 27. Thus, 
the rotation of the gear 27 which is driven by the main 
motor 10 may not be transmitted to the shaft 18. 
A second clutch 36 is slidably mounted on a splined 

portion 23b of the shaft 23 and is rotatable therewith. A 
shift fork 37 with a rack 40 in the lengthwise direction 
thereof is positioned in parallel with the shaft 23 and has 
a rectangular projection 39 which is snugly ?tted into 
an annular groove 38 of the clutch 36. Between the 
clutch 36 and a left side of the gear 27, there is inter 
posed an expansion spring 41 so as to disengage a pawl 
42 of the clutch 36 from a pawl 43 on the left side of the 
gear 27. Thus, the rotation of the gear 27 may not be 
transmitted to the shaft 23. 
On the shaft 8, there is provided clutch means 44 

having a third clutch 47 with pawls 49 and a switching 
sleeve 46. The clutch 47 is slidably mounted on a 
splined portion 8b of the shaft 8 and is rotatable there 
with. The switching sleeve 46 has a ?rst member 460 in 
the form of radial ?ange and a second member 46b in 
the form of radial flange. On the ?rst member 460, there 
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4 
are provided pawls 50 which engage with respective 
pawls 49. An expansion spring 48 is disposed between 
the clutch 47 and the ?rst member 46a. On the second 
member 46b, there are provided pawls 51 which engage 
with respective pawls 52 provided on a left side of a 
second gear 45. The second member 46b acts as a fourth 
clutch. On the switching sleeve 46, there is rotatably 
mounted the second gear 45 which is meshed with the 
?rst gear 27. The third clutch 47 is connected to a third 
shift fork 52 with a rack 53, and the second member 46b 
of the switching member 46 is connected to a fourth 
shift fork 54 with a rack 55. 
The rack 30 of the ?rst shift fork 29 and the rack 53 

of the third shift fork 52 are in meshing engagement 
with a common ?rst pinion 56 which is interposed 
therebetween. The pinion 56 is operatively connected 
to a shaft 57:: of a ?rst auxilially motor 57 via a reducer 
60. Similarly, the rack of the second shift fork 37 and 
the rack 55 of the fourth shift fork 54 are in meshing 
engagement with a common second pinion 58 which is 
interposed therebetween. The pinion 58 is operatively 
connected to a shaft 580 of a second auxilially motor 58 
via a reducer 61. Each of the auxilially motors 57 and 58 
is of a reversible con?guration type. 
The power seat apparatus is operated as follows: 

Forward or rearward movement of the seat cushion 

Upon counter-clockwise rotation of the ?rst pinion 
56 by the ?rst auxilially motor 57, the ?rst clutch 28 is 
disengaged from the ?rst gear 27 and the third clutch 47 
is brought into engagement with the ?rst member 460 of 
the switching member 46. Simultaneously, upon clock 
wise rotation of the second pinion 58 by the second 
auxilially motor 59, the second clutch 36 is brought into 
disengagement from the ?rst gear 27 and the fourth 
clutch 46 is brought into engagement with the second 
gear 45. Under such condition as shown in FIG. 1, upon 
actuation of the main motor 10, the gears 27 and 45 are 
brought into rotation. Though the ?rst gear 27 is being 
rotated freely relative to the ?rst shaft 18, the rotation 
of the second gear 45 is transmitted to the third shaft 8 
through the fourth clutch 46b, the switching member 46 
and the third clutch 47. Thus, the seat-cushion is moved 
in the forward or rearward direction according to the 
rotational direction of the main motor 10. 

Vertical movement of the front portion of the seat 
cushion 

Under a condition as shown in FIG. 1, upon clock 
wise rotation of the ?rst pinion 56 by the ?rst auxilially 
motor 57, the ?rst shift fork 29 and the third shift fork 
52 are moved in the leftward direction and in the right 
ward direction, respectively. Then, the third clutch 44 
is disengaged from the second gear 45 and the ?rst 
clutch 28 is brought into engagement with the ?rst gear 
27 (FIG. 4). Thus, the rotation of the motor 10 is trans 
mitted only to the ?rst shaft 18 through the ?rst gear 27 
and the ?rst clutch 28, thereby rotating the ?rst shaft 18. 
Thus, the front portion of the seat cushion is moved in 
the upward direction or in the downward direction in 
accordance with the rotational direction of the motor 
10. 

Vertical movement of the rear portion of the seat 
cushion 

Under a condition as shown in FIG. 1, upon counter 
clockwise rotation of the second pinion 59 by the sec 
ond auxilially motor 59, the second shift fork 37 is 
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moved in the rightward direction, thereby engaging the 
second clutch 36 with the ?rst gear 27. Simultaneously, 
the switching member 46 is moved in the leftward di 
rection with resulting that the fourth clutch 46b is disen 
gaged from the second gear 45 and the ?rst member 460 
is disengaged from the third clutch 47 (FIG. 5). Thus, 
the rotational torque transmitted only to the second 
shaft 23 from the motor 10 through the ?rst gear 27 is 
further transmitted to the links 24, thereby moving the 
rear portion of the seat cushion in the upward direction 
or in the downward direction in accordance with the 
rotational direction of the motor 10. 

Simultaneous vertical movements of the front and rear 
portions of the seat-cushion 

Under a condition as shown in FIG. 1, upon clock 
wise rotation of the ?rst pinion 56 by the ?rst auxilially 
motor 57, the ?rst clutch 28 is brought into engagement 
with the ?rst gear 27 and the third clutch 47 is disen 
gaged from the second gear 45. Simultaneously, upon 
counter-clockwise rotation of the second pinion 58 by 
the second auxilially motor 59, the second clutch 36 is 
brought into engagement with the ?rst gear 27 and the 
fourth clutch 46b is disengaged from the second gear 45 
(FIG. 6). Thus, both of the shafts 18 and 23 are rotated 
simultaneously due to the rotation of the ?rst gear 27 
driven by the motor 10, thereby moving simultaneously 
the front and rear portions of the seat-cushion in the 
upward direction or in the downward direction in ac 
cordance with the rotational direction of the motor 10. 
During the operation of the motor 10, the second gear 
45 is being rotated freely relative to the third clutch 47 
and the fourth clutch 46b. 

Obviously, many modi?cations and variations of the 
present invention are possible in light of the above 
teaching. It is therefore to be understood that within the 
scope of the appended claims the invention may be 
practiced otherwise than as speci?cally described 
herein. 
What is claimed is: 
1. A power seat apparatus for lifting and lowering a 

seat cushion of a vehicle comprising: 
lower rail means ?xedly mounted on the floor of the 

vehicle; 
upper rail means slidably mounted on the lower 

means, the upper rail means including means for 
moving the upper rail means along the lower rail 
means; 

?rst elevating means provided at a front portion of 
said upper rail means for lifting and lowering a 
front portion of the seat cushion; 

second elevating means provided at a rear portion of 
said upper rail means for lifting and lowering a rear 
portion of the seat cushion; ‘ 

a reversible main motor for driving the ?rst and sec 
ond elevating means; 

a ?rst gear driven by said main motor; 
a ?rst shaft extending coaxially from a ?rst side of 

said ?rst gear for transmitting rotational torque 
from said main motor to said ?rst elevating means; 
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6 
a ?rst clutch slidably disposed on said ?rst side of said 

?rst gear along said ?rst shaft and rotatable there 
with; 

a ?rst expansion spring disposed between said ?rst 
clutch and said ?rst side of said ?rst gear; 

a ?rst shift fork mounted on said ?rst shaft, said ?rst 
shift fork being movable with the axial movement 
of said ?rst shaft and rotationally stationary with 
respect thereto; 

a second shaft extending coaxially from a second side 
of said ?rst gear for transmitting torque from said 
main motor to said second elevating means; 

a second clutch slidably disposed on the second side 
of said ?rst gear along the second shaft and being 
rotatable therewith; 

a second expansion spring disposed between said 
second clutch and the second side of the ?rst gear; 

a second shift fork mounted on said second shaft, said 
second shift fork being movable with the axial 
movement of said second shaft and rotationally 
stationary with respect thereto; 

a second gear disposed in meshing engagement with 
said ?rst gear; 

a third shaft extending through and coaxial with said 
second gear; 

a switching sleeve slidably disposed on said third 
shaft and rotatable therewith, said switching sleeve 
including a ?rst member disposed at a ?rst end 
thereof and a second member including a fourth 
clutch disposed at a second end thereof; 

a third clutch slidably mounted on said third shaft 
adjacent said ?rst member and rotatable with the 
third shaft; 

a third expansion spring disposed between said ?rst 
member and said third clutch; 

a third shift fork mounted on said third shaft, said 
third shift fork being movable with the axial move 
ment of said ?rst member and rotationally station 
ary with respect thereto; 

a fourth shift fork mounted on said third shaft, said 
fourth shift fork being movable with the axial 
movement of said second member and rotationally 
stationary with respect thereto; and 

shift fork control means for controlling the move 
ment of said shift forks, the shift fork control means 
including ?rst means for moving said ?rst shift fork 
and said third shift fork in opposite directions si 
multaneously and second means for moving said 
second shift fork and said fourth shift fork in oppo 
site directions simultaneously. 

2. A power seat apparatus according to claim 1, 
wherein said ?rst means includes a ?rst pinion disposed 
between said ?rst shift fork and said third shift fork and 
a ?rst, reversible auxiliary motor for rotating said ?rst 
pinion, and said second means includes a second pinion 
disposed between said second shift fork and said fourth 
shift fork and a second, reversible auxiliary motor for 
rotating said second pinion. 

3. A power seat apparatus according to claim 1, 
wherein each of said ?rst, second, third and fourth shift 
forks includes a projection and each of the respective 
?rst, second and third shafts has an annular groove for 
receiving each said projection. 

* * Ill * * 


